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USDA  Forest  Service  Research  Note  INT-300 


Douglas-fir  seeds  for  reforestation  in  Northern  Idaho 
(see  map)  may  be  transferred  from  the  collection  area: 

(1)  +  325  feet  (100  m)  elevation; 

(2)  ±  0.5  degrees  latitude  (about  30  miles  [48  km]); 

(3)  without  regard  to  habitat  type; 

(4)  without  regard  to  longitude. 

Thus,  seed  zones  should  encompass  about  650  feet 
(200  m)  elevation  and  1  degree  of  latitude. 

Whenever  trees  are  planted,  there  is  some  risk  of 
maladaptation.  Even  with  adherence  to  the  guidelines 
presented  above,  a  planted  tree  may  not  be  adapted  to  the 
environment  in  which  it  is  planted.  The  risk  of  mal- 
adaptation can  be  assessed  by  growing  trees  from  various 
seed  sources  in  environments  that  represent  anticipated 
transfer  distances.  Then,  the  risk  can  be  expressed  as  a 
percentage  that  populations  differ  genetically  across 
environmental  gradients. 

Figures  1  and  2  show  the  differences  expected  between 
seedlings  derived  from  natural  reproduction  and  planted 
trees  that  have  been  transferred  various  distances  from 
their  origin.  For  instance,  as  compared  with  a  local  seed 
source,  trees  transferred  1  000  m  (3,050  ft)  upward  in 
elevation  are  expected  to  possess  26  percent  greater 
growth  potential  and  1 5  percent  less  spring  bud  set;  but 
they  are  expected  to  suffer  3 1  percent  more  fall  frost  injury 
and  1 9  percent  more  spring  frost  injury  and  be  3 1  percent 
less  winter  hardy  (fig.  1).  Even  transfers  between  single 
seed  zones  are  expected  to  differ  from  indigenous  sources 
by  about  5  percent  in  growth  potential,  3  percent  in  spring 
bud  set,  6  percent  in  fall  frost  injury,  4  percent  in  spring 
frost  injury,  and  6  percent  in  winter  cold  hardiness. 

Similarly,  transfers  of  seed  to  locations  north  or  south  of 
their  origin  are  associated  with  a  risk  of  maladaptation. 
Transfers  across  a  single  seed  zone  of  1  degree  latitude 
should  differ  from  indigenous  sources  by  3  percent  in 
growth  potential,  4  percent  in  spring  bud  set,  2  percent  in 
spring  frost  injury,  and  6  percent  in  winter  cold  hardiness 
(fig- 2). 

These  seed  transfer  guidelines  reflect  current  data. 
Future  research  may  either  refine  these  limits  or  uncover 
additional  geographic  and  ecologic  factors  that  should  be 
used  to  control  seed  transfer.  Nevertheless,  because 
patterns  of  genetic  differentiation  among  populations  of 
Douglas-fir  are  so  strongly  defined,  current  guidelines 
should  be  put  into  practice. 
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Figure  1. — Percentage  differences  expected  between 
indigenous  seed  sources  and  sources  transferred 
various  distances  in  elevation  for  several  characters. 
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Figure  2. — Percentage  differences  expected  between 
indigenous  seed  sources  and  sources  transferred 
various  distances  in  latitude  for  several  characters. 
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